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IN THU Sl'i rciFirA TlON 

TMcnsc nincnd the Summa ry of the In venti on as follow s (Pa go 2, line 1 1 - Page 4, lino ?) :. 

The disadvantages and drawbacks of the prior art arc overcome by the exhaust 
system cojnponcriLs.aiid method of the present invention. In on e embod iment. Ihe exh aust 
sy« li^mUlW.Nll t comprises: . j, shdljmd an oxytr en sensor. .T he s hell has an oute r wall and an 

imicr walLM^ 

o i it e r wn 1 1 n nd the \ 1 1 n er wal k The oxygen ?^H^s_dj_sposcd though Hi e bushing sueh Jj) atj\ 
imit'QP Q f the oxyuen sensor ex tend s into nn^inUMTOr portio n of the co mponent. 

The exhibit -system eompi=w$ucalalytk^^ elemevrt-providcd hva 

shell wall ot-lha<?atHlylie converte*Hinit;aukl-aH-*^ within-extemsHlow of 

IlKH'fltalyliC'Con verlsF-iinit-and extendHi^diroiigh the4>ushiug.eleniei>Hind-hiiving a conneetoF 
disposodHVimimate contact^ bushing 
ekment is- provide! in a-kousinit-wullof-an endeono-or-a cataljI-H^^werterj ancfa^x-yy^n 
sensor havm^iHwmi^^ elemcnl4o4hcreby 
mounvthe sensoi4ivUio-cxhaiist4low^ 

r owvvrter-endcon©Hhe»Kensor flo-longeMKtends radva-Hy-out-from4he-€«»>t«H*inc of (be-e-xhtutst 

flowrhutvatherisposiuonedat ai>flngl<M<Hhoceitforfto 

aecf »rdinsly,-faei li tates- pnckagrog-lho systornHH-Kksmnith a vehte^ 

Thcdiselo^UxIumst-syslu^ 
preferably an iendct>ne-cisisembly--fl>e'<5iUalytic convt?rtcF-and endeefte-ma-y-be oither-inlernully 
insukilLHl-or-non-inremaHy-insulatctk— Hkhhiu insulatin^^erial4ypieaHy4>etween tbe-Hiner-ttiid 
oiiteF-hi'n;sing*luyojs*o^ in 
ordeMo maintain cxmtrol-oM^^ 

hiiAilnllon-malerialfJEHulwichod- between-the oiiler-ttwl^wor 

piefcn-ed-in- ruoumm^tWovygen<sensorHu-tho endcojw-lo-fabricato a-l>Hehi4=»g-accompHshing^ 
cCtiW-iclwcen llie-rnncH-cmd outer endcone3r"Flals-ma>4xHf0miei1-in-the4ftfleis-and oirtef-tHwleono 
tuirtiteefi to facilitate-good lUaip^lheiMw-floW' drilHn^M^vcldingbuslwig-ap])lieatioi>S7 

Thooxy^ou stfiisorbushwj^llirough whicMie-sbnsor-is-naoimtetl-FHay be fomted-imo-tho 
^licU of the-eonvortcrrprofej-ab-ly-al IhclapafedHsndcone.-bH^ dctnit 
hereh>rOF-weldoi» iiilo^ho-cuidcoi^usin^U^ 
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rowrtcJ *Irnwn^r©Avek1in^i«l^ gas-fVUG) weldiHgrOKilhor-siiol* 

suitable wciclin^metliods; 

A preferred mclhod-fOT-feonnccling^n axygen^nsur lCHW-efchausl -sys^vcomprises 
conlacJmgthc-OH^ comiMHWiil-wit>Hi43kuil-iTOtalo<MMU 
(ho rricJio*4jd\vcciHto^ conlaete 
Uw-exhmisi sysk-n* coniponenMllowing-riio 1>iL lo b^shctl-thrwgli the omewind thon-inncp 

bo roll-Tonned ancNhrOLUlod-loefoule a bushmgrHYndrUSW^ 

sensw-wHhiivl lie-bufihing.- -In-a-doublo -wflHwl constmf ^oih-such-as-fv^ical endccw« 

flf rangtwul,- profbi ably* the^?ilmded^k4iVHiul^rial-forn>ed whoft-penetratittg-lhfWAlef wall 

merges -widvlhe upsc^alerial Co^ resulMn-a 

of on- oxygon setvuw? 

Auollwr-suiUiWo icchmqiKHiichide^^^ Ibis 
ea-;e-1aporod to-conkicl the-iwa-lnyars o1 : i>re-drilled CTdc^nd-waUw-VeriaI) isrotated-aLhigh 
^thind hole! -against- ihe shoot^elnl coB«H*ilcrialT-4*©-kcflt generated-by lke*k4ion softens 
ihobushm&tfiid two layorss-of cndewiG-wall mttfeiTrtH-wluclH^m-ttre presseiUogether^r©«ling-a 

s I >i < fi/h I rue t u r»l- boi id 

In raiatoUlrawi*of^^ 

ond a i-KO-drtl-kd wall oP*i-convoite*^pdeoiie/-^e^arts tbeiv^moved-apttrt-(dmwn)-iHHil-im 
iire hasHb^rtfciuirod-cnwgy to perform the weldmgi)i'occss^^^)tating-mf^>oiic liold-w-then 
used lo-emw* lliu arc-tennovo nroHR<l-lhe circumference of4be-buslnng-(he»i:i-ng ihe cireulsw 
ftiUire«onlaoUin^ Ihen-ara 
foi-cod-to^uthor to-fonn-a bond? 
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pigaaLfatiJ-h^ of ihc Invcntion * 4 -i before line 7 

[i ^ Jjt;f^lhc paragraph 'T he above d csmbctL^!!): 

In another embodiment, the exhaust system component comprises: an endcone, an 
oxygen sensor, and a gasket. The endcone has an outer wall and an inner wall. The outer wall 
forms a bushing Unit defines an opening through and connects the outer wall and the inner wall. 
The bushing has a flat surface on an end opposite the inner wall. The oxygen sensor is disposed 
though tho bushing such that a portion of the oxygen sensor extends into an interior portion of 
the component. T he gasket is disposed in intimate contact with the flat surface and the oxygon 
sensor 

please amend Page 5 , gftsdinj^ 5 insert the f oll owing para &a&hsi 

Tho exhaust system comprises a catalytic converter unit, a bushing element provided in a 
shell wall of the catalytic converter unit, and an oxygen sensor positioned within exhaust flow or 
Lhc catalytic converter unit and extending through the bushing element and having a connector 
disposed in intimate contact with the bushing clement. In a preferred arrangement, a bushing 
clement is provided in a housing wall of an endcone of a catalytic converter, and an oxygen 
sensor having a connector is disposed in intimate contact with said bushing element to thereby 
mount the sensor in the exhaust flow. By mounting the oxygen sensor through the catalytic 
converter endcone, the sensor no longer extends radially out from the ccntcrlinc of the exhaust 
flow, but rather is positioned at an angle to the ccnterline orthc exhaust component and, 
accordingly, facilitates packaging the system underneath a vehicle. 

The disclosed exhaust system integrates an 0 2 sensor into a catalytic converter unit, 
preferably an endcone assembly. The catalytic converter and endcone may be either internally 
insulated or non-intcrnally insulated. The mat insulating material typically between the inner and 
outer housing layers of the converter endcone should be protected from the exhaust gases in 
order to maintain control of the outer skin temperature as well as prevent erosion of the 
insulation material sandwiched between the outer and inner cone surfaces. Therefore, it is 
preferred in mounting the oxygen sensor in the endcone to fabricate a bushing accomplishing a 
seal between the inner and outer endconcs. Flats may be formed in the inner and outer endcone 
surfaces lo facilitate good fit-up cither for flow drilling or welding bushing applications. 
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The oxygen sensor bushing through which ihc sensor is mounted may be formed inlo the 
shell of Ihe convener, preferably at the tapered endcone, by fonn drilling, as described in detail 
herein, or welded into the endcone using techniques such as arc welding, friction/inertia welding, 
rotated drawn arc welding, flash/forgo welding, metal inert gas (MIG) welding, or other such 
suitable welding methods, 

A preferred method for connecting an oxygen sensor to an exhaust system comprises 
contacting the outer sheet metal wall or an exhaust system component with a blunt rotated bit; 
the friction between the surfaces softening the material or the wall where said rotated bit contacts 
the exhaust system component, allowing the bit to be pushed through the outer and then inner 
walls; penetrating the softened material with said rotated bit to fonn an extruded skirt that can 
be roll formed and threaded to create a bushing; and, using a connector, mounting an oxygen 
sensor within the bushing. In a double-walled construction, such as a typical endcone 
arrangement, preferably, the extruded skirt material formed when penetrating the outer wall 
merges with the upset material formed when penetrating the inner wall, so as to result in a 
continuous connection between the two walls, that can be tapped to accept a threaded connector 
of an oxygen sensor. 

Another suitable technique includes friction/inertia welding wherein a bushing (in this 
case tapered to contact the two layers of pre-drillcd endcone wall material) is rotated at high 
speed and held against the sheet metal cone material. The heal generated by the friction softens 
the bushing and two layers of endcone wall material, which then are pressed together creating a 
scaling/fitructural bond. 

In rotated drawn arc welding, a current is passed through a bushing component and a pre- 
drillcd wall of a converter endcone. The parts then arc moved apart (drawn) until an arc has the 
required energy to perform the welding process. A rotating magnetic field is then used to cause 
the ore to move around the circumference of the bushing (heating the circular future contact 
area). When the bushing and endcone pails arc heated sufficiently, they then are forced together 
to form a bond. 
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Please amend Page 6, lines 7- 15 as follows: 

The surface geometry of the collar surface, in any case, should conform to the geometry 
orthc oxygen sensor 1o be mounted, ir, for instance the sealing surface of the oxygen sensor is 
flat, the collar surface should be flat, while if the sealing surface orthc oxygen sensor is beveled, 
the collar surface should be beveled. Otherwise, cilher where the geometries differ between the 
sensor mount and the collar surface, or where the rotated bit is not indexed down to completion 
such that the collar surface shapes the upset material appropriately, some additional means or 
scaling, such as a gaskctJUi, should be employed to ensure the integrity of the seal. 

Please amend Page 8, lines 11 - 1 8 as follows: 

A rotated bit was utilized to form an integral bushing on a North American trapezoid 
catalytic convener ondconc assembly 30 (shown in Figure wlucJiiLilhls^ 
tlio rininlylit: converter 38. The North American trapezoid endconc assembly 30, which consists 
of an outer surface material, an inner cone 40, and a mat material therebetween, was fabricated 
with a prccut, 25 mm hole 42 located in the inner endconc 40 and through the mat material. Tho 
path of the rotated bit being cleared below, bushing formation was performed in the lop side of 
the endconc 30 on the surfaco of the outer cone. 
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